natural primary infection as a rule only a small number of tubercle bacilli are taken in or are admitted into the tissues, and the natural defences of the body are able to hold these in check, while time is thus allowed for the development of greatly increased powers of resistance. That many naturally infected animals possess exceptional powers of resistance as compared with healthy subjects is easily proved by experiment. On the other hand, in experimental inoculation, in which relatively large numbers of bacilli are simultaneously introduced into the tissues, the natural defences of the body are, so to speak, " rushed," and the bacilli are able to gain the upper hand before the system has had time to develop increased powers of resistance.
These considerations enable one to understand the extent to which the children born of infected parents, and plunged immediately into an infected medium, are handicapped, and they appear amlply sufficient to account for family infection without calling in the agency of either inherited disease or inherited predisposition.
Dr. GOSSAGE said he wished particularly to bring forward the point that in human beings it was found that there were certain definite characters or abnormalities which were handed down to descendants practically without alteration or m-itigation, and without diminution in the number of the affected. Conjoined with that was another circumstance, namely, that when the abnormal person married-so few were the abnormals in these rare conditions-he usually crossed with a normal, and when that happened the result was that some of the children were normal and some abnormal. They were not a mixture with characters between the normal and the abnormal. The progeny of the normal were normal. In order to explain those facts one necessarily required a theory, and the only theory which offered any explanation was that of Mendel. Facts respecting human beings were not susceptible of confirmation by experiment, and without such confirmation the facts were not sufficient on which to found a theory. But Mendel's theory did not depend on facts gathered from human beings, but from plants and the lower animals, where the facts had been subjected to rigid experimental investigations in the laboratory. It was also found that the numbers of human progeny did approach very closely to what would be expected on Mendel's hypothesis. When a normal person crossed with an abnormal, one would expect half the progeny to be normal and half to be abnormal, and it nearly came out at that. It was necessary to consider the question of the condition being handed down more or less unchanged. It was true that abnormal individuals were found to vary considerably, just as normals did. But on the whole the children were found to be as severely affected as their parents, being sometimes more affected, sometimes less. The question of albinos was raised at the last meeting, when it was said that there was no really sharp line of distinction between the albinos-that is, the abnormalsand the normnal in regard to the presence of pigment. Dr. Garrod would be able to say more about that subject. But even supposing there was no sharp line, there was very little difficulty as a rule in placing the individual in his proper category, whether he was abnormal or normal, even where there was some overlapping. Usually in the conditions referred to there was no overlapping. It had been said that the number of the affected tended to become less as time went on. It was the rule to find in these families that there was a diminution of the number of abnormals in succeeding generations. That was susceptible of a very obvious explanation-namely, that the abnormal individuals in the past were remembered, whereas the normals were not remembered. To be quite accurate it was necessary that the normals as well as the abnormals should be recorded in every generation. Another point was that the abnormality being passed down from an abnormal individual, one found in the previous generations that only the progenitor was mentioned and no mnembers of his family. But if only the last two generations were taken, as being the most accurately recorded, it would be found that there was no decrease in the number of abnormals in the last as comiipared with those in the generation before. He incidentally took out the numbers with regard to certain families, the particulars of which he had collected. Among nineteen families of those exhibiting the condition known as tylosis palmaris et plantaris, in the last generation there were sixty-five affected and fifty-seven unaffected; while in the last generation but one, eighty-four were affected and seventy-nine unaffected. About another condition, epidermnolysis bullosa, he had obtained data from thirteen families, and in the last generation sixty-four were affected, fifty-six unaffected; and in the generation before, fifty affected, seventy-six unaffected. It was easy, too, to find in families a small increase in the unaffected in the last generationfor instance, in families of diabetes insipidus-but taking all conditions together there was neither increase nor decrease of the abnormal offspring of abnormal parents compared with the normal with the progress of time. There was, it was true, a tendency to the increase of the normals in the total descendants of an individual, because his normal offspring, marrying with other normals, would beget only normals. 8i7 Gossag,e: Hered7ity and Diseacse Another objection which had been raised to the application of Mendel's law to human beings was that there were exceptions-i.e., there were instances where the abnormality was handed down through a normal individual. Inheritance in the case of animals was often fairly complicated, and there was no reason for supposing that human heredity was any less complex. There were quite a number of conditions which seemed to have been handed down at times through normal people. The instance of diabetes insipidus quoted last time was the first in Weil's great family, but instances of the samre thing occurred in Gee's family, as he (Dr. Gossage) had pointed out last April. The same phenomenon had also been recorded in the case of epidermolysis b)ullosa. The number of normal individuals capable of handing down the abnormality was strictly limited. One could not say how limited because the exact method of the laboratory could not be applied;
there were a considerable nunmber of normal individuals who had not been bred from, and until they had children there was no means of knowing whether they were capable of handing down thc abnormality or not. A number of circumstances might occur to account for the p)assing of an abnormality through a normal person. For instance, for a particular character to show itself in offspring it might be necessary for there to be two factors present at the same time, each of which might be derived from one parent. That was found to be so sometimes in p)lants and animals. Here it could be predicted what the progeny would be, on Mendel's law, and experimental breeding had verified the prediction. Again, in plants and animals it had been found that there might De a deterrent factor present, which would prevent the character showing itself. The character, too, might be present in the parent and yet not show itself. This had been shown in the case of fowls with extra toes by Professor Bateson. It was justifiable to say that what occurred in anlinals could occur in human beings, although in the lack of experiment we were unable to unravel the exact method of human inheritance.
With regard to sex-limited abnormalities, some conditions, such as colour-blindness, were distinctly sex-limited; the male was the only one affected, except when a male was crossed with a female who also carried the factor for colour-blindness; i.e., the female might have the factor present, but did not manifest it. Where a male carrying the factor for colour-blindness crossed with a female who carried it, it was possible to have a female who was pure with regard to colour-blindness, and then that female would be colour-blind. All the male children of such a colourblind female were found to be colour-blind, as expected theoreticallv Another more or less sex-limited disease which should be mentioned in such a debate was heamophilia, which was said by Grandidier to be par excellence the inherited disease. As a rule, it affected only males and was transmitted mainly through females. The reason for the latter was fairly obvious-namely, that the majority of the male subjects did not live sufficiently long to be able to beget children. Some males were affected with it less severely and were able to arrive at adult life, and when they bred they passed the condition on to some of their children, and some of their children were able in turn to pass it on. It was not, however, strictly sex-limited, because some of the females who could transmit the disease showed it. In them the symptoms did not, as a rule, begin to show themselves until the subjects were approaching maturity. A considerable number of females said to have that condition did not really show it; the evidence was based on occasional severe epistaxis or profuse menstruation. He confessed that the numbers in hemophilia were not what would be expected according to Mendel's law; the haeinophiliac male was found to have too few of his male children affected with the condition, while the female capable of transmitting it had too many of her male children affected-nearly double the expected number. What the explanation of that was he did not know; it was a matter which the future must ascertain. Hmophilia, however, was handed down unaltered to the descendants without diminution in intensity or numbers. Affected males handed it down to some of their male children; some of their female children could transmit to some of their male progeny, and through some of their female descendants. Unaffected males and some of the females could not transmit it. Mendelism offered the only explanation of these phenomena, although there were many details which could not yet be understood.
Dr. SHRUBSALL: Unfortunately, hospital records rarely yield much direct information bearing on the problems of heredity, partly because of the small number of items in the questionnaire bearing on this topic, but still more because of the lack of information shown by patients as to their fanmily history. The notes usually give details as to the existence of tuberculosis in the family and to any contact between the patient and other tuberculous individuals, whether by sharing a room in common or otherwise. The cases have been classified so as to distinguish between those whose parents suffered from tuberculosis and those whose parents were with reasonable certainty believed not to have so suffered, and those concerning whom information was lacking or doubtful. The latter JA-6
